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INTRODUCTION
Rice (Oryza sativa) is important staple food crop that is being 
extensively cultivated in India [1]. Even though rice cultivation 
is common in India and provides a stable income to people, the 
yield is still lower, when compared to the average productivity 
of rice producing countries such as Japan, China, Egypt and 
Israel [2,3].
If the inorganic fertilizers are used without any proper care and 
application practices, it can lead soil degradation [4]. Now a day 
the sources of organic matter are scare, due to shortage and non-
availability of labour to rear animals. Humic acid, a decomposed 
product of organic matter, influences plant growth by modifying 
the physiology of plant and by improving the physical, chemical 
and biological properties of soil and ultimately crop yield [5]. 
Organics like humic substances will enhance the plant and soil 
properties [6]. Panchagavya, an organic source of nutrition, is 
an indigenous material which is used widely for agricultural 
and horticultural crops. Panchagavya had positive influence on 
beneficial microorganisms present in the soil and influence the 
crop growth and yield [7]. Pachagavya is now gaining attention 
as an efficient organic growth promotor [8,9]. Keeping in view 
of sustainable agronomic practices to increase the yield of rice, 
the field investigation was taken up.
MATERIALS AND METHODS
The field experiment was conducted at the Experimental 
Farm, Department of Agronomy, Annamalai University, Tamil 
Nadu, during the period of February to May, 2014, to study 
the influence of organic and inorganic sources of nutrients 
on growth parameters of rice. The cropping period the mean 
maximum temperature ranges between 29.2oC and 37.3oC, 
while the minimum temperature ranges from 20.9oC to 
26.6oC. The RH ranges from 76 to 96 percent. The soil was 
clay loam in texture with low in available nitrogen, medium in 
available phosphorus and high in available potassium. A short 
duration rice variety ADT 36 was chosen with a duration of 
110 days.
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ABSTRACT
Field experiment was conducted to study the influence of organic and inorganic sources of nutrients on yield parameters 
of rice (ADT 36). The experiment consists of twelve treatments with three replications viz., T1-100 % Recommended 
Dose (RD) of NPK kg ha-1 (120:38:38), T2 - RD with soil application of Beema green granules 25 Kg ha
-1 at 20 DAT, T3 -75 
% RD of NPK kg ha-1 (90:38:38) with soil application of Beema green granules 25 Kg ha-1 at 20 DAT, T4 - RD with foliar 
spray of panchagavya 3 % at 30 and 45 DAT, T5 - RDwith soil application of Beema green granules 25 Kg ha
-1 20 DAT 
with foliar spray of panchagavya 3 % at 30 and 45 DAT, T6 -75 % RD of NPK kg ha
-1 (90:38:38) with soil application of 
Beema green granules 25 Kg ha-1 20 DAT with foliar spray of panchagavya 3 % at 30 and 45 DAT, T7 - RD with foliar 
spray of Nitrobenzene 750ml ha-1 at 20 DAT, T8 - RDwith soil application of Beema green granules 25 Kg ha
-1 at 20 DAT 
with foliar spray of Nitrobenzene 750ml ha-1 at 30 DAT, T9 -75 % RD of NPK kg ha
-1 (90:38:38) with soil application 
of Beema green granules 25 Kg ha-1 at 20 DAT with foliar spray of Nitrobenzene 750ml ha-1 at 30 DAT, T10 - RD with 
foliar spray of panchagavya 3 % at 30 DAT and foliar spray of Nitrobenzene 750ml ha-1 at 45 DAT, T11 - RD with soil 
application of Beema green granules 25 Kg ha-1 at 20 DAT and foliar spray of panchagavya 3 % at 30 DAT and foliar 
spray of Nitrobenzene 750ml ha-1 at 45 DAT, T12 -75 % RD of NPK kg ha
-1 (90:38:38) with soil application of Beema 
green granules 25 Kg ha-1 at 20 DAT and foliar spray panchagavya 3 % at 30 DAT and foliar spray of Nitrobenzene 
750ml ha-1 at 45 DAT. The growth parameters of rice viz., plant height, number of tillers per hill, LAI and DMP was 
recorded higher in 100 % recommended dose of NPK kg ha-1 (120:38:38) with soil application of Beema green granules 
25 Kg ha-1 at 20 DAT and foliar spray of panchagavya 3 % at 30 DAT and foliar spray of Nitrobenzene 750ml ha-1 at 45 
DAT (T11) compared to other treatments.
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The experiment was laid out in Randomized Block Design 
(RBD) with three replication with twelve treatments viz., 
T1-100 % Recommended Dose (RD) of NPK kg ha
-1 (120:38:38), 
T2 -T1with soil application of Beema green granules 25 Kg ha
-1 
at 20 DAT, T3 -75 % RD of NPK kg ha
-1 (90:38:38) with soil 
application of Beema green granules 25 Kg ha-1 at 20 DAT, 
T4 -T1 with foliar spray of panchagavya 3 % at 30 and 45 DAT, 
T5 -T1with soil application of Beema green granules 25 Kg ha
-1 20 
DAT with foliar spray of panchagavya 3 % at 30 and 45 DAT, 
T6 -75 % RD of NPK kg ha
-1 (90:38:38) with soil application of 
Beema green granules 25 Kg ha-1 20 DAT and foliar spray of 
panchagavya 3 % at 30 and 45 DAT, T7 -T1 with foliar spray of 
Nitrobenzene 750ml ha-1 at 20 DAT, T8 -T1with soil application 
of Beema green granules 25 Kg ha-1 at 20 DAT and foliar 
spray of Nitrobenzene 750ml ha-1 at 30 DAT, T9 -75 % RD of 
NPK kg ha-1 (90:38:38) with soil application of Beema green 
granules 25 Kg ha-1 at 20 DAT and foliar spray of Nitrobenzene 
750ml ha-1 at 30 DAT, T10 -T1 with foliar spray of panchagavya 
3 % at 30 DAT and foliar spray of Nitrobenzene 750ml ha-1 at 
45 DAT, T11 -T1 with soil application of Beema green granules 
25 Kg ha-1 at 20 DAT and foliar spray of panchagavya 3 % at 30 
DAT and foliar spray of Nitrobenzene 750ml ha-1 at 45 DAT, 
T12 -75 % RD of NPK kg ha
-1 (90:38:38) with soil application 
of Beema green granules 25 Kg ha-1 at 20 DAT and foliar spray 
panchagavya 3 % at 30 DAT and foliar spray of Nitrobenzene 
750ml ha-1 at 45 DAT.
Beema green granules is an organic humic granules and it contain 
humic acid, fulvic acid, amino acid and micronutrients. Beema 
green granules @ 25 kg ha-1 was applied at 20 DAS evenly over 
respective plots. The panchagavya was applied through foliar 
@ 3 % at different growth stages of rice. Nitrobenzene plant 
growth promoter was used as foliar spray @ 750 ml ha-1. The 
solution was uniformly sprayed using hand sprayer (knap sack) 
at 30and 45 DAT as per the treatment schedule. The 26 days old 
paddy seedlings were transplanted in lines @ 2 seedlings hill-1 
in a depth of 2-3cm. A spacing of 12.5 was adopted.
RESULTS AND DISCUSSION
Plant Height at Harvest
The plant height observed at harvest is presented in Table 1. 
Among the different treatments, the highest plant height at 
harvest was observed under T11 - 100% recommended dose of 
NPK kg ha-1 (120:38:38) with soil application of Beema green 
granules 25 kg ha-1 and foliar spray of Panchagavya 3% and foliar 
spray of Nitrobenzene 750 ml ha-1. This treatment was found 
to be superior and recorded the plant height of 98.95 cm at 
harvest. It was on par with the treatment T12 - 75% recommended 
dose of NPK kg ha-1 (90:38:38) with soil application of Beema 
green granules 25 kg ha-1 andfoliar spray of Panchagavya 3% 
and foliar spray of Nitrobenzene 750 ml ha-1. The least plant 
height (60.42 cm) was recorded in T3 – 75 % recommended 
dose of NPK kg ha-1 (90:38:38) with soil application of Beema 
green granules 25kg ha-1. The enhancement in growth with 
increase in nutrient availability was owing to rapid conversion 
of synthesized photosynthates into protein to form more 
protoplasm, this increased the number and size of the cell 
which might have increased the plant height. Similar finding 
was reported by Sridevi [10].
Number of Tillers Hill-1
Among the treatments tried, highest values on number of tillers 
hill-1 (Table 1) was observed under T11 - 100% recommended 
dose of NPK kg ha-1 (120:38:38) with soil application of Beema 
green granules 25 kg ha-1 and foliar spray of Panchagavya 3 % 
and foliar spray of Nitrobenzene 750 ml ha-1 with a value of 
7.00. It was on par with the treatment T12 - 75% recommended 
dose of NPK kg ha-1(90:38:38) with soil application of Beema 
green granules 25 kg ha-1 and foliar spray of Panchagavya 3% 
and foliar spray of Nitrobenzene 750ml ha-1. The least number 
of tillers were recorded in T3 – 75% recommended dose of NPK 
kg ha-1 (90:38:38) with soil application of Beema green granules 
25 kg ha-1 of 5.02. The increase in number of tillers hill-1 may 
be due to cumulative effect of fertilizer under increasing trend 
of nutrients. Similar result was reported by Nageswari and 
Balasubramaniayan [11].
Leaf Area Index (LAI)
The leaf area index at flowering are presented in Table 1. Among 
the various treatments, T11 - 100 % Recommended dose of NPK 
kg ha-1 (120:38:38) with soil application of Beema green granules 
25 kg ha-1 and foliar spray of Panchagavya 3% and foliar spray 
of Nitrobenzene 750 ml ha-1 recorded a highest LAI of 6.48. It 
was on par with the treatment T12 - 75 % recommended dose 
of NPK kg ha-1 (90:38:38) with soil application of Beema green 
granules 25 kg ha-1 + foliar spray of Panchagavya 3% and foliar 
spray of Nitrobenzene 750 ml ha-1. The lowest LAI was observed 
under T3 – 75 % Recommended dose of NPK kg ha
-1 (90:38:38) 
with soil application of Beema green granules 25 kg ha-1) with a 
value of 4.29. Adequate supply of the essential nutrients i.e. N, 
P and K might have exerted a positive influence on the tillers 
and leaves leading to higher leaf area index. The results are in 
conformity with the findings of Manivannan [12].
Dry Matter Production
Among the different treatments, the highest dry matter 
production (Table 1) at harvest was recorded under 
T11 - 100 % recommended dose of NPK kg ha
-1 (120:38:38) with 
soil application of Beema green granules 25 Kg ha-1 and foliar 
spray of Panchagavya 3% and foliar spray of Nitrobenzene 750 ml 
ha-1 with a value of 12034 kg ha-1. The T11 treatment on par 
with T12 - 75 % Recommended dose of NPK kg ha
-1 (90:38:38) 
with soil application of Beema green granules 25 kg ha-1 and 
foliar spray of Panchagavya 3% and foliar spray of Nitrobenzene 
750 ml ha-1. The lowest dry matter production was recorded 
under T3 – 75 % Recommended dose of NPK kg ha
-1 (90:38:38) 
with soil application of Beema green granules 25 kg ha-1 
which recorded a value of 6670 kg ha-1. Increased dry matter 
accumulation observed under higher NPK level due higher 
portion of green leaves with increased chlorophyll content 
enabling the plants to have increase the photosynthetic 
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efficiency and resulted in vigorous crop growth coupled with 
more tillers. The above finding was in conformity with the result 
of Latt et al. [13].
REFERENCES
1. Gokulakrishnan J. Heterosis for yield and yield attributed traits in 
rice (Oryza sativa L.). Horticultural Biotechnology Research. 2018: 4: 
26-29.
2. Bruinsma J. The resource outlook to 2050: by how much do land, 
water and crop yields need to increase by 2050. InExpert meeting 
on how to feed the world in 2009 (Vol. 2050, pp. 24-26).
3. Dhakal R, Yadav RK, Paudel DP, Deosarkar DB. Studies on genetic 
divergence and reaction to iron chlorosis in aerobic rice (Oryza sativa 
L.) on vertisols in Maharastra. Journal of Plant Stress Physiology. 
2017; 3: 12-21.
4. Tilman D, Cassman KG, Matson PA, Naylor R, Polasky S. 
Agricultural sustainability and intensive production practices. Nature. 
2002;418(6898):671.
5. Bot A, Benites J. The importance of soil organic matter: Key to 
drought-resistant soil and sustained food production. Food & 
Agriculture Org.; 2005.
6. Schmidt MW, Torn MS, Abiven S, Dittmar T, Guggenberger G, 
Janssens IA, Kleber M, Kögel-Knabner I, Lehmann J, Manning DA, 
Nannipieri P. Persistence of soil organic matter as an ecosystem 
property. Nature. 2011;478(7367):49.
7. Mehdizadeh M, Darbandi EI, Naseri-Rad H, Tobeh A. Growth and 
yield of tomato (Lycopersicon esculentum Mill.) as influenced by 
different organic fertilizers. International journal of Agronomy and 
plant production. 2013;4(4):734-8.
8. Nene YL. A critical discussion on the methods currently 
recommended to support organic crop farming in India. Asian Agri-
History. 2017;21(4):265-83.
9. Nagaraj N, Sreenivasa MN. Influence of bacteria isolated from 
panchagavya on seed germination and seed vigour in wheat. 
Karnataka Journal of Agricultural Sciences. 2009;22(1):231-2.
10. Sridevi, V.Studies on crop establishment techniques on weed and 
nutrient management in lowland rice. 2011;Ph.D., Thesis, TNAU, 
Coimbatore
11. Nageswari R, Balasubramaniayan P. Influence of delayed basal 
dressing and split application of nitrogen in wet-seeded rice (Oryza 
sativa). Indian Journal of Agronomy (India). 2004.
12. Manivannan, K.Studies on the effect of different levels of nitrogen 
and potassium on the growth and yield of rice hybrids.DRRH-1 and 
KRH2. 2003; M.Sc.(Ag.) Thesis, Annamalai Univ., Annamalainagar
13. Latt YK, Myint AK, Yamakawa T, Ogata K. The effects of green manure 
(Sesbania rostrata) on the growth and yield of rice. Journal of Faculty 
of Agriculture of Kyushu University. 2009;54:313-9.
Table 1: Influence of organic and inorganic sources of nutrients on growth parameters of rice 
Treatment Plant height at harvest No.of tillers hill‑1 at tillering LAI at flowering DMP at harvest
(kg ha‑1)
T1 –100% RDF (120:38:38 NPK kg ha
‑1) 64.80 5.39 4.69 7705
T2 – 100% RDF (120:38:38 NPK kg ha
‑1) + 
Beema green granules 25 kg ha‑1
68.29 5.20 4.86 7886
T3– 75% RDF (90:38:38 NPK kg ha
‑1) + 
Beema green granules 25 kg ha‑1
60.42 5.02 4.29 6670
T4 –100% RDF (120:38:38 NPK kg ha
‑1) + 
Panchagavya 3%
71.68 5.57 5.02 8845
T5 – 100% RDF (120:38:38 NPK kg ha
‑1) + 
Beema green granules 25 kg ha‑1+Panchagavya 
3%
88.78 6.57 5.68 9817
T6 – 75%RDF (90:38:38 NPK kg ha
‑1) + 
Beema green granules 25 kg 
ha‑1+Panchagavya 3%
78.56 5.94 5.29 9340
T7 –100% RDF (120:38:38 NPK kg ha
‑1) + 
Nitrobenzene 750ml ha‑1
75.11 5.76 5.14 8948
T8 – 100% RDF (120:38:38 NPK kg ha
‑1) + 
Beema green granules 25 kg 
ha‑1+Nitrobenzene 750ml ha‑1
85.39 6.37 5.56 9648
T9 – 75%RDF (90:38:38 NPK kg ha
‑1) +
Beema green granules 25 kg ha‑1+Nitrobenzene 
750ml ha‑1
81.98 6.16 5.43 9381
T10 –100% RDF (120:38:38 NPK kg ha
‑1) + 
Panchagavya 3% + Nitrobenzene 750ml ha‑1
92.21 6.76 6.26 11176
T11 – 100% RDF (120:38:38 NPK kg ha
‑1) + 
Beema green granules 25 kg ha‑1+Panchagavya 
3% +
Nitrobenzene 750ml ha‑1
98.95 7.00 6.48 12034
T12 – 75% RDF (90:38:38 NPK kg ha
‑1) + 
Beema green granules 25 kg ha‑1+Panchagavya 
3% + 
Nitrobenzene 750ml ha‑1
97.62 6.95 6.45 11990
SEd 1.56 0.07 0.05 84
CD (P = 0.05) 3.38 0.17 0.11 180
